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GROUND-WATER CONDITIONS IN UTAH, SPRING OF 1974

by

Jerry C. Stephens and others
U.S. Geological Survey

INTRODUCTION

This report is the eleventh in a series of annual reports that
describe ground-water conditions in Utah. Reports in the series, pre-
pared cooperatively by the U.S. Geological Survey and the Utah Division
of Water Resources, are designed to provide data for interested parties
such as legislators, administrators, and planners to keep abreast of
changing ground-water conditions.

This report, like the others (see references, p. 18), contains
information on well construction, ground-water withdrawals, water~level
changes, and related changes in precipitation and streamflow. Supple-
mentary data such as graphs showing chemical quality of water and maps
showing water-table configuration are included in reports of this series
only for those years or areas for which applicable data are available
and are important to a discussion of changing ground-water conditions.,

The report includes individual discussions of the most important
areas of ground-water withdrawal in the State for the calendar year
1973. Water-level fluctuations, however, are described for the period
spring 1973 to spring 1974. Many of the data used in the report were
collected by the Geological Survey in cooperation with the Division of
Water Rights, Utah Department of Natural Resources.

The following reports dealing with ground water in the State were
released by the Geological Survey during 1973:

Geologic appraisals of Paradox Basin salt deposits for waste
emplacement, by R, J. Hite and S. W. Lohman, U.S. Geological Survey
open~file report.

Ground-water conditions 1in Utah, spring of 1973, by E. L. Bolke and
others, Utah Division of Water Resources Cooperative Investigations
Report 12.

Ground water in the Milford area, Utah, by R. W. Mower and R. M.
Cordova, Utah Geological Association Publication 3, p. 63-71.

Ground-water resources of the lower Bear River drainage basin, Box Elder
County, Utah, by L. J. Bjorklund and L. J, McGreevy, Utah
Department of Natural Resources Technical Publication 44 (in
press).

Hydrologic reconnaissance of the northern Great Salt Lake Desert and
summary hydrologic reconnaissance of northwestern Utah, by J. C.
Stephens, Utah Department of Natural Resources Technical Publi-
cation 42,



Map showing concentration of dissolved solids in water from the
principal aquifer, Sugar House quadrangle, Salt Lake County, Utah,
by R. W. Mower, U.S. Geological Survey Miscellaneous Geologic
Investigations Map I-766-K.

Map showing configuration of the potentiometric surface of t e principal
aquifer and its approximate position relative to land surface,
Sugar House quadrangle, Salt Lake County, Utah, February 1972, by
R. W. Mower, U.S. Geological Survey Miscellaneous Geologic
Investigations Map I-766-L.

Map showing depth to top of the principal aquifer, Sugar House quad-
rangle, Salt Lake County, Utah, February 1972, by R. W, Mower, U.S.
Geological Survey Miscellaneous Geologic Investigations Map
I-766-J.

Map showing minimum depth to water in shallow aquifers (1963-72) in the
Sugar House quadrangle, Salt Lake County, Utah, by R. W. Mower and
Richard Van Horn, U.S. Geological Survey Miscellaneous Geologic
Investigations Map I-766-1.

Map showing thickness of saturated Quaternary deposits, Sugar House
quadrangle, Salt Lake County, Utah, February 1972, by R. W. Mower,
U.S. Geological Survey Miscellaneous Geologic Investigations Map
I-766-H.

Quality of ground water in the Lower Colorado River Region, Arizona,
Nevada, New Mexico, and Utah, by L. R. Kister, U.S. Geological Sur-
vey Hydrologic Investigations Atlas HA-478.

Selected hydrologic data in the Upper Colorado River Basin, by Don Price
and K. M. Waddell, U.S. Geological Survey Hydrologic Investigations
Atlas HA-477.

Summary appraisals of the nation's ground-water resources——Upper
Colorado Region, by Don Price and Ted Arnow, U.S. Geological Survey
Professional Paper 813-C (in press).

Water resources of the Curlew Valley drainage basin, Utah and Idaho, by
C. H. Baker, Jr., Utah Department of Natural Resources Technical
Publication 45 (in press).

Water resources of the Milford area, Utah, with emphasis on ground
water, by R. W. Mower and R. M. Cordova, Utah Department of Natural
Resources Technical Publication 43 (in press).



Metric (SI) units

Most numbers are given in this report in English units followed
by metric units in parentheses, The conversion factors used are:

English Metric
Units Abbreviation Units Abbreviation
(Multiply) (by) (To obtain)
Acre~feet acre~ft 0.0012335 Cubic hectometers hm?
Feet ft .3048 Meters m
Inches in, 25.4 Millimeters mm
Miles mi 1.609 Kilometers k1
Square miles mi? 2.59 Square kilometers km?

Chemical concentration is given only in metric units——milligrams
per liter (mg/l). For concentrations less than 7,000 mg/l, the numer-
ical value is about the same as for concentrations in the English unit,
parts per million.

UTAH'S GROUND-WATER RESERVOIRS

Small quantities of ground water can be obtained from wells
throughout much of Utah, but large supplies that are of suitable
chemical quality for dirrigation, public supply, or industrial use,
generally can be obtained only in specific areas. The major areas of
ground~water development that are discussed in this report are shown in
figure 1 and named in table 1. Only a few wells outside of these areas
yield large supplies of water of good chemical quality.

Less than 2 percent of the wells in Utah obtain water from
consolidated rocks. The consolidated rocks that yield the most water
are lava flows such as basalt, which contains interconnected vesicular
openings or fractures; limestone, which contains fractures or other
openings enlarged by solution; and sandstone, which contains
interconnected openings between the grains that form the rock and may
also contain open fractures. Most of the wells that tap consolidated
rocks are in the eastern and southern parts of the State, in areas where
water supplies cannot be obtained readily from unconsolidated rocks,

More than 98 percent of the wells in Utah draw water from uncon-
solidated rocks. These rocks may consist of boulders, gravel, sand,
silt, or clay, or a mixture of some or all of these sizes. Wells obtain
the largest yields from the coarser materials that are sorted into
deposits of wuniform grain size. Most wells that tap unconsolidated
rocks are in large intermountain basins, which have been partly filled
with debris from the adjacent mountains.
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Table l.-—Areas of ground-water development in Utah
discussed in this report

(Locations are shown in fig. 1)

Principal
type of water-
Area bearing rocks
Grouse Creek valley Unconsolidated
Park Valley Do.
Curlew Valley Unconsolidated and consolidated
Malad-lower Bear River valley Unconsolidated
Cache Valley Do.
Bear Lake valley Do.
Upper Bear River valley Do.
Ogden Valley Do.
East Shore area Do.
Jordan Valley Do.
Tooele Valley Do.
Dugway area Do.
Cedar Valley Do.
Utzh and Goshen Valleys Do.
Heber Valley . Do.
Duchesne River area Unconsolidated and consolidated
Vernal area Do.
Sanpete Valley Unconsolidated
Juab Valley Do.
Central Sevier Valley Do.
Pavant Valley Do.
Sevier Desert Do.
Snake Valley Do.
Milford area Do.
Beaver Valley Do.
Upper Sevier Valleys Do.
Upper Fremont Valley Unconsolidated and consolidated
Monticello area Unconsolidated
Blanding area Do,
Parowan Valley Unconsolidated and consolidated
Cedar City Valley Unconsolidated
Beryl-Enterprise area Do.
Central Virgin River area Unconsolidated and consolidated



EXPLANATION

Numbers refer to table |
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Figure |.— Areas of ground-water development discussed in this report.



SUMMARY OF CONDITIONS

The estimated total withdrawal of water from wells in Utah in 1973
was about 714,000 acre-feet (881 hm®), about 83,000 acre-feet (102 hma)
less than in 1972, but more than 40,000 acre-feet (49.3 hm?) greater than
the average annual withdrawal for the period 1963-72 (table 2). Both the
decrease from 1972 and the increase over the l0-year average were due
primarily to changes in withdrawals for irrigation.

Estimated total withdrawals for irrigation in 1973 were about
480,000 acre-feet (592 hm3), about 16 percent less than the 569,000
acre-feet (702 hm?) withdrawn in 1972 (Bolke and others, 1973, p. 7). Irri-
gation withdrawals in nearly all the major ground-water areas in Utah were
less in 1973 than in 1972. In only two of the areas listed in table 2,
Cache Valley and the East Shore area (both in northern Utah), was there an
increase in ground-water withdrawals for irrigation in 1973.

The quantity of water withdrawn from wells for irrigation relates
closely to local climatic conditions. Precipitation in 1973 was above
average throughout most of Utah. Much of the precipitation accumulated
early in the year in the form of abnormally heavy snowpacks in the
mountainous areas, especially in the southern two~thirds of the State.
Some areas of southern Utah were reported to have snow accumulations of
almost five times the long~term average-—the Bear River basin in northern
Utah was the only area in the State with less than average snowpack in
March (U.S. Department of Agriculture, 1973).

Runoff from the large snowpack was above average in both volume and
duration in much of the State. The increased availability of surface water
in the spring and early summer had a significant, threefold effect on
ground-water conditions: ground-water recharge from streams was increased;
early spring pumping for irrigation was curtailed, resulting in a shorter
pumping season; and more surface water was used for irrigation, resulting
in decreased demand for ground water during the growing season. In
addition, precipitation during the growing season continued to be above
average in many of the irrigated valleys, further reducing withdrawals of
ground water for supplemental irrigation.

Changes in ground-water levels in southern and central Utah from the
spring of 1973 to the spring of 1974 reflected the generally increased
availability of surface water and the reduction in ground~water with~
drawals. Water levels rose generally in most major ground-water basins in
the southern two-thirds of the State. In northern Utah, water-level
changes were variable, with no consistent trend evident. Cache Valley, in
the Bear River basin, was the only major ground-water basin in the State in
which water levels were generally lower in March 1974 than in March 1973.

The larger ground-water basins and those containing most of the
ground-water developments in Utah are shown in figure 1 and are listed in
table 2. Also listed in table 2 is information about the number of wells
constructed and the withdrawal of water from wells in 1973 and, for
comparison, total withdrawals in 1972 and average annual withdrawals during
the 10-year period 1963-72. The  discussions that follow summarize
ground-water development and changes in ground-water conditions ia the
areas of major ground-water development.

6
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MAJOR AREAS OF GROUND~WATER DEVELOPMENT

CACHE VALLEY
by L. J. Bjorklund

During 1973 about 24,200 acre-feet (29.9 hm?) of water was dis-
charged from pumped and flowing wells in Cache Valley, Utah, as compared
to 23,300 acre-feet (28.7 hm3) in 1972 (Bolke and others, 1973, p. 9)
and 23,500 acre-feet (29.0 hm3) din 1971 (Sumsion and others, 1972, p.
8). The slightly greater withdrawal of water from irrigation wells
during 1973 was probably due to less surface water available for irriga-
tion. Pumping from wells for irrigation, however, ceased for the season
in September, during which almost 5 inches (127 mm) of precipitation
fell in the valley.

Ground-water levels declined slightly--generally less than 2 feet
(0.6 m)——in most of the valley in the March 1973-March 1974 period (fig.
2). This decline was probably related to the slight increase of
ground-water withdrawal during 1973.

The long~term trend of the water level in well (A~12~1)29cab-1,
the annual discharge of the Logan River near Logan, and the cumulative
departure from average precipitation at Logan are shown in figure 3 for
comparison. The general rise of water level in the well since 1967
shows the effects of the greater—than-average precipitation during the
same period. The decline of water level in the well during the March
1973-March 1974 period is probably related to the slight increase in
well discharge for irrigation and to a decrease in flow in the Logan
River during 1973. The flow of the Logan River during 1973 was about 10
percent below the 1941-73 average, following two consecutive years of
abnormally high flow.

EAST SHORE AREA
by E. L. Bolke

The withdrawal from wells in the East Shore area in 1973 was
about 42,500 acre~feet (52.4 hm®), 1,100 acre-feet (1.4 hm3) more than
that reported for 1972 (Bolke and others, 1973, p. 10), The dincrease
was due chiefly to withdrawal from small-diameter multiple-use wells.
The withdrawal from these small wells is included under "irrigation" in
table 2.

From March 1973 to March 1974 water levels rose in about 70 per-
cent of the East Shore area (fig. 4). Most of the rises were less than
2 feet (0.6 m) and were probably due to above-average precipitation
during 1973 (fig. 6). The largest rises, more than 4 feet (1.2 m), were
in the Bountiful area, in an area east of Layton, and in a small area
south of Willard. The largest declines, more than 4 feet (1.2 m) were
northwest of Ogden and may have been due to local pumping effects.



Whereas figure 4 shows the year-to-year change in the poten-
tiometric surface in the East Shore area, figure 5 shows the altitude of
the potentiometric surface and the general direction of ground-water
movement in the East Shore area for March 1974, The general direction
of ground-water movement 1is westward from the mountains toward Great

Salt Lake.

The long~term relation between water levels in selected wells and
precipitation at Ogden Pioneer powerhouse is shown in figure 6.

JORDAN VALLEY
by R. W. Mower

The withdrawal of water from wells in Jordan Valley in 1973 was
128,800 acre~feet (158.9 hm3), an increase of 4,300 acre-feet (5.3
hm3)~--about 3 percent~~over that in 1972 (Bolke and others, 1973, p. 11)
and 17,100 acre-feet (21.1 hm?®)-=about 15 percent--more than the average
reported for the previous 10 years, 1963-72 (Bolke and others, 1973, p.
8). Withdrawals din 1973 increased slightly for public supply and
industry because of an increase in population (fig. 7) and an increase
in industrial activity, decreased slightly for irrigation because of an
increase in precipitation resulting in an increase of surface-water
supplies, and remained about the same for domestic and stock supplies.

Water levels rose from February 1973 to February 1974 in about 60
percent of Jordan Valley (fig. 8) and declined in about 40 percent; the
average change in water level in the valley was a rise of 0.7 foot (0.2
m). The maximum observed rise was more than 10 feet (3.0 m) in a small
area in the north part of Salt Lake City. The maximum observed decline
was more than 10 feet (3.0 m) in a small area near the south part of
Salt Lake City. The maximum rises occurred in areas where the volume of
recharge was greater than normal and where pumping was less during 1973
than it was during 1972. The declines were due, generally, to increased
pumping for public supply and industry.

The relation between fluctuations of precipitation and water
levels in selected wells is illustrated in figure 9. Precipitation at
Silver Lake Brighton during 1973 was about 7.4 inches (188 mm) above the
average for 1931-73. The above-~average precipitation and only moderate-
ly increased pumping locally are reflected by a moderate rise of water

levels in two wells, no change in one well, and a small decline in one
well,



TOOELE VALLEY

by L. R. Herbert

The withdrawal of 29,400 acre-feet (36.3 hm?) of water from wells
in Tooele Valley in 1973 was 200 acre-feet (0.2 hm?3®) more han was re-
ported for 1972 (Bolke and others, 1973, p. 12). The incre~se was due
to increased municipal water use.

The discharge from springs in 1973 was approximately 17,100 acre~
feet (21.1 hm®), an increase of 2,400 acre-feet (3.0 hm3) over the pre~
vious year. About 2,300 acre-feet (2.8 hm?®) of springflow was used for
irrigation and stock in the wvalley, and about 14,800 acre~feet (18.3
hm3) was diverted to Jordan Valley for industrial use.

Water levels rose in most of Tooele Valley from March 1973 to
March 1974 (fig. 10) due to above-average precipitation during 1973.
The greatest rises occurred in the Erda district, where irrigation wells
were pumped less in 1973 than in 1972. Water-level declines of less
than 2 feet (0.6 m) occurred in parts of the Grantsville, Marshall, and
Burmester districts, due mainly to the residual effects of increased
pumping near Grantsville.

A map of the potentiometric surface of the principal artesian
aquifer in Tooele Valley in March 1974 (fig. 11) indicates that the
general direction of ground-water movement 1is northward toward Great
Salt Lake, The position and configuration of the water-level contours

are essentially the same as they were in 1962 (see Arnow and others,
1964, p. 34).

The long-term relation between water levels 1in selected wells
and precipitation at Tooele 1is shown in figure 12. Precipitation at
Tooele in 1973 totaled 18.89 dinches (480 mm), 1.00 inch (25 mm) more
than reported in 1972, and 2.39 inches (61 mm) more than the 1936-73
average. Because of the above—average precipitation, water levels rose
in most of the wells in Tooele Valley.

UTAH AND GOSHEN VALLEYS
by R. M. Cordova

Withdrawal of water from wells in Utah and Goshen Valleys in 1973
was 89,000 acre-feet (109.8 tm?), which is 2,200 acre~feet (2.7 hm3)
less than reported for 1972 (Bolke and others, 1973, p. 13).
Withdrawals in 1973 compared to 1972 for irrigation and public supply
were less by 2,900 and 900 acre~feet (3.6 and 1.1 hm3), respectively,
but withdrawal for industry was greater by 1,600 acre~feet (2.0 hm?).
In Utah Valley 74,100 acre-feet (91.4 hm3) of water was withdrawn in
1973, or 1,500 acre—feet (1.9 hm?®) more than in 1972; in Goshen Valley
14,900 acre-feet (18.4 hm®) was withdrawn in 1973, or 3,700 acre~feet
(4.6 hma) less than in 1972.
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Water levels in most observation wells rose from March 1973 to
March 1974 (figs. 13-16). The general rise resulted from decreased
ground-water withdrawal and significantly above~normal precipitation
(fig. 17).

JUAB VALLEY
by R. G. Butler

The discharge from pumped and flowing wells in Juab Valley during
1973 was about 16,800 acre-feet (20.7 hm3), a decrease of 12,800 acre-
feet (15.8 hm?®) from that reported for 1972 (Bolke and others, 1973, p.
14). This decrease was due chiefly to reduced pumping for irriga‘ion.

From March 1973 to March 1974 water levels rose throughout the
valley (fig. 18). Maximum rises of more than 18 feet (5.5 m) were obL-
served near Levan and more than 11 feet (3.4 m) at Nephi and in an area
about 4 miles (6.4 km) north of Mona. The rise in water levels resulted
from a reduction in the amount of water pumped for irrigation and an
increase in the amount of water available from streams entering the
valley.

The relation of water levels in selected wells and the cumulative
departure from average precipitation at Nephi is shown din figure 19.
Much of the above-average precipitation in 1973 accrued during the
period January to April, making it possible to curtail early season
pumping for irrigation.

SEVIER DESERT
by R. W. Mower

The withdrawal of water from wells in the Sevier Desert in 1973
was about 21,900 acre-feet (27.0 hm3?). This amount was 18,000 acre~feet
(22.2 hm3)-~about 45 percent--less than was reported for 1972 (Bolke and
others, 1973, p. 15) and 5,100 acre—feet (6.3 hm3®) less than the average
annual withdrawal reported for the previous 10 years, 1963-72 (Bolke and
others, 1973, p. 8). The decrease was due chiefly to a decrease in
pumpage for irrigation (about 50 percent less than in 1972) because
surface water was more plentiful. During 1973, discharge of the Sevier
Piver near Juab, the nearest station above all diversions in the Sevier
Desert, was about 186,000 acre-feet (229.4 hm3), 41,000 acre~feet (50.6
hm®) or about 28 percent more than during 1972.

Water levels in both *he lower and upper artesian aquifers rose
from March 1973 to March 1974 in most parts of the Sevier Desert (figs.
20 and 21). Tue maximum water-level rise in both artesian aquifers was
slightly more than 8 feet (2.4 m) near Oak City. Declines of less than
1 foot (0.3 m) were observed in muck of the western part of the upper
artesian aquifer and in the southern part of the lower artesian aquifer,
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The long-term relation between precipitation at Oak City and
water levels in selected wells is shown in figure 22, Precipitation was
slightly above average at Oak City during 1973. Water levels rose in
all three observation wells from March 1973 to March 1974, indicating
that the withdrawal from wells in 1973 was less than the recharge in
some heavily pumped parts of the Sevier Desert.

SANPETE VALLEY
by R. G. Butler

The withdrawal of water from wells in Sanpete Valley during 1973
was about 15,900 acre~feet (19.6 hm?) or 4,600 acre~feet (5.7 hm?) less
than that reported for 1972 (Bolke and others, 1973, p. 16), This de~
crease was due to decreased pumping for irrigation.

From March 1973 to March 1974 water levels rose in the entire
valley (fig. 23). Rises of more than 8 feet (2.4 m) were observed in
several areas, with the maximum rise of slightly more than 14 feet (4.3
m) observed near Ephraim.

Hydrographs of water levels in three wells in Sanpete Valley and
the long-term trend of precipitation at Manti are shown in figure 24.
Water levels rose in all three wells from March 1973 to March 1974
although precipitation was slightly below average. This rise in water
levels is due, for the most part, to the decrease of pumping for
irrigation.

THE UPPER AND CENTRAL SEVIER VALLEYS
by G. W. Sandberg

The withdrawal of water from wells in the upper and central
Sevier Valleys was about 19,300 acre-feet (23.8 hm®) in 1973, the same
as for the previous year (Bolke and others, 1973, p. 17). Water levels
rose in 19 observation wells, declined in 6 wells, and remained un-
changed in 1 well from March 1973 to March 1974 (fig. 25). The largest
observed rise, 6.5 feet (2.0 m), was north of Rubys Inn and the greatest
observed decline, 2.0 feet (0.6 m), was southwest of Spry. Both wells
are in the upper Sevier Valley.

The relation between water levels in selected wells, annual dis~
charge of the Sevier River at Hatch, and precipitation at Salina and
Panguitch are shown in figure 26. Precipitation was 4.3 inches (97 mm)
above average at Salina and 1.32 dinches (34 mm) below average at
Panguitch, and runoff was much greater than usual along the entire
Sevier River drainage. The generally increased precipitation and runoff
are reflected in the rise of water levels in the observation wells. The
water level in well (C-34-5)8adb-2 was at the highest level observed
since 1942, Flow in the Sevier River at Hatch for 1973 was the third
highest in 34 years of record.
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PAVANT VALLEY
by C. T. Sumsion

Withdrawal of water from wells in Pavant Valley in 1973 was about
69,200 acre~feet (85.4 hm3), which was 29,400 acre~feet (36.3 hm3) less
than reported for 1972 (Bolke and others, 1973, p. 18). The decrease
was due to less pumpage for irrigation. Precipitation was above
average, and more surface water was available for irrigation during
1973.

From March 1973 to March 1974 water levels rose throughout most
of the valley (fig. 27). The largest rises occurred in the area from
Fillmore and Flowell southward to Kanosh, with maximum rises of more
than 20 feet (6.1 m) at Meadow and east of Hatton. Rises in this area
were due to smaller drawdowns because of decreased pumpage and to
increased recharge in 1973. Water levels continued to decline slightly
in parts of the McCornick and Greenwood districts and in two small areas
of the Kanosh district, as recharge in parts of these districts was less
than pumpage in 1973.

The relation between water levels in selected observation wells
and cumulative departure from the 1931~73 average precipitation at Fill~
more is shown in figure 28. Water levels rose in nearly all observation
wells in response to decreased pumping and increased precipitation.
However, the water level in the observation well in the Greenwood dis-
trict continued to decline slightly.

Some of the water pumped for irrigation in Pavant Valley returns
to the ground~watei system as recharge and is then withdrawn again for
irrigation. Such recirculation of ground water affects its chemical
quality (Handy and others, 1969, p. D228-D234). The concentration of
dissolved solids measured in 1973 in water from three wells was greater
than in earlier years, ,a trend that has been evident since at least 1957
in parts of the area, as shown in figure 29.

CEDAR CITY VALLEY
by L. J. Bjorklund

Water pumped from wells in Cedar City Valley during 1973 amounted
to approximately 26,800 acre-feet (33.1 hm®) as compared to 34,900
acre-feet (43.0 hm®) in 1972 (Bolke and others, 1973, p. 12) and 35,700
acre-feet (44.0 hm®) in 1971 (Sumsion and others, 1972, p. 16). The
substantial decrease in pumpage during 1973 was due mainly to the
increase in available surface water for irrigation in streams that enter
the valley, principally Coal Creek.

Water levels in wells rose significantly in wvirtually all the

valley (fig. 30). Rises were greatest along the southeast margin where
Coal Creek and other streams enter the wvalley and least along the west
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margin. Rises of more than 4 feet (1.2 m) occurred in more than 50
square miles (130 km?) in the valley. The rises were due mostly to
recharge from water in Coal Creek and other streams and surface-water
irrigation. In part, the rises were due to less pumpage from wells,
which was also a consequence of both the extra surface water available
for irrigation and the above-average precipitation during the growing
season,

The water level in an observation well 3 miles (4.8 km) northwest
of Cedar City, cumulative departure from average precipitation, annual
discharge in Coal Creek, and annual pumpage from wells in Cedar City
Valley are shown in figure 31. The water-level, stream—discharge, and
pumpage graphs all reflect the effects of above-average precipitation
during 1973. The stream—-discharge graph shows that the discharge of
Coal Creek was by far the greatest since records were first collected in
1936.

PAROWAN VALLEY
by L. J. Bjorklund

During 1973 about 25,600 acre-feet (31.6 hm®) of water was dis-
charged from pumped and flowing wells in Parowan Valley as compared to
28,000 acre-feet (34.5 hm®) in 1972 (Bolke and others, 1973, p. 20) and
24,100 acre~feet (29.7 hm®) in 1971 (Sumsion and others, 1972, p. 16).
The decrease from the preceding year in withdrawals was a result of
above-average precipitation during the growing season and a slightly
shortened pumping season.

Water 1levels in wells rose substantially in almost the entire
valley during the March 1973-March 1974 period (fig. 32). Rises of more
than 12 feet (3.7 m) were observed in an area of about 16 square miles
(41.4 km?). The rises in water level were greatest along the
southeastern margin of the valley where Parowan Creek enters and least
in the western half of the valley. In small areas north of Paragonah
and near the northeastern end of the valley, water levels declined by
less than 2 feet (0.6 m), probably as a result of locally heavy pumping.

The water-level rises were due mostly to recharge resulting from
excessive precipitation and runoff during the year. Some flooding
occurred in Parowan Creek, and high flows continued into the middle of
summer. The flow in Parowan Creek and other streams entering the valley
was probably the greatest in many years--the 1973 discharge in a nearby
stream, Coal Creek near Cedar City, was the greatest observed since the
beginning of record in 1936 (fig. 31). The rises in water levels in
wells were also due, in part, to a slightly shortened pumping season in
the valley.
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The long~term relations of water levels 1in an observation well
near Paragonah, precipitation, and total withdrawals from wells in the
valley are shown in figure 33, The graphs show that precipitation has
been greater than average in must years since 1960, but the water level
in well (C~34~8)5bca-1 has neither risen nor declined substantially
during the same period. This is probably related to the fact that
withdrawals from wells increased during the period, as is illustrated in
the bar graph.

ESCALANTE VALLEY

Milford area
by R. W. Mower

The withdrawal of water from wells in the Milford area in 1973
was about 51,600 acre-feet (63.6 hm®). This amount was 7,700 acre~feet
(9.5 hm3)--about 13 percent—-less than was reported for 1972 (Bolke and
others, 1973, p. 21) and only 1,000 acre-feet (1.2 hm®) more than the
average annual withdrawal reported for the previous 10 vyears, 1963-72
(Bolke and others, 1973, p. 8). The decrease was due chiefly to a
decrease in pumpage for irrigation (about 12 percent less than in 1972)
because surface water was more plentiful. During 1973, discharge of the
Beaver River at Rockyford Dam near Minersville was about 45,000
acre-feet (55.5 hm?®), about 26,000 acre~feet (32.1 hm?®) or about 140
percent more than during 1972,

Water levels rose from March 1973 to March 1974 in 88 percent of
the Milford area (fig. 34); the average change in water level in the
area was a rise of 0.9 foot (0.3 m). The maximum observed rise was more
than 8 feet (2.4 m) in a small area about 2 to 5 miles (3-8 km) south of
Milford. The maximum observed declines were less than 2 feet (0.6 m) in
areas west of Milford, at Minersville, and 5 to 15 miles (8-24 km) west
of Minersville. The maximum rises were 1in areas where the volume of
recharge was greater than normal and where pumping was less than in
1972. The declines were due to continued pumping for dirrigation or
industry in the areas west of Milford and west of Minersville, and to
greatly reduced recharge from canal losses at Minersville due to
replacement of a canal with a pipeline.

The relations between water levels in well (C~29-10)6ddc—-2 near
the middle of the pumped area, precipitation at Milford airport, dis~
charge of the Beaver River, and ground-water withdrawals are shown in
figure 35. Precipitation at Milford in 1973 was 2.05 inches (52 mm)
above the 1932-73 average. The rise of water levels caused by the
decreased withdrawals and the increased availability of surface water is
represented by the water-level rise in well (C-29-~10)6ddc~2.
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Beryl-Enterprise area
by G. W. Sandberg

The withdrawal of water from wells in the Beryl-Enterprise area
in 1973 was about 74,000 acre-feet (91.3 hm®), a decrease of 3,100 acre-
feet (3.8 hm3) compared to the amount reported in 1972 (Bolke and
others, 1973, p. 22). Pumpage for irrigation decreased in 1973 by 3,000
acre-feet (3.7 hm®). About 3,700 acre-feet (4.6 hm3) more surface water
was used for irrigation in 1973 than in 1972. Withdrawals from wells
for public supply were less in 1973 because increased flow from springs
supplied a larger part of the water.

Water levels rose in the northeastern and most of the southwest-~
ern parts of the area and declined in the central and extreme south-
western parts (fig. 36). Rises were caused by large amounts of recharge
from runoff in Shoal, Meadow Valley, and Pinto Creeks. The largest rise
was northeast of Enterprise near Shoal Creek. The largest decline was
in the southeastern part of the area between Meadow Valley and Pinto
Creeks, and it reflects the effects of pumpage for irrigation in a part
of the area where little surface runoff was available for irrigation or
to recharge the aquifer,

The long—term relation between water levels in selected wells,
precipitation, and pumpage for irrigation is shown in figure 37. The
water level in well (C-35-17)25ded-1 declined slightly from March 1973
to March 1974, but the decline was relatively small compared to the de-
cline during most years since 1945, The smaller decline was probably a
result of increased recharge and decreased pumping.

Figure 38 shows the change in concentration of dissolved solids
in the water from three wells, The concentration of dissolved solids
increased slightly in 1973 in water from well (C-34~16)28dcc-2 in the
northern part of the pumped area and from well (C~36-16)5a-9 near the
central part of the pumped area. The increase is a result of continual
recycling of return seepage from irrigation in the pumped area where
ground water moves toward the central part of the valley from all direc-
tions (Bolke and others, 1973, p. 22). The concentration of dissolved
solids in water from well (C-37-17)12bdc~1, near Shoal Creek, was
considerably less in 1973 than in 1972, The decrease reflects the
effects of the large amount of recharge in this area from surface water
with a low concentration of dissolved solids.
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OTHER AREAS
by K. G. Butler

Estimated total withdrawal of water from wells in areas of Utah
outside the major developed ground-water basins was about 79,300 acre-
feet (97.8 hm®) in 1973. This amount is about 700 acre~feet (0.9 hm?)
less than that reported for 1972 (Bolke and others, 1973, p. 23). The
decrease is due to a decreased amount of water pumped for irrigation.

From March 1973 to March 1974 water levels rose as a result of
above~average precipitation in the Grouse Creek, Curlew, upper Bear
River, Bear Lake, Ogden, Cedar, Beaver, and Snake Valleys, and in the
Dugway, Monticello, and central Virgin River areas (fig. 39).

Water levels rose in the upper Fremont Valley and in the Blanding
area, although precipitation was below average (fig. 39).

Water levels declined in the Heber and lower Bear River Valleys
and in the Duchesne River and Vernal areas, although precipitation was
above average (fig. 39).

Water levels declined in Park Valley reflecting below-average
precipitation (fig. 39).
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Valley to cumulative departure from the average annual
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Figure 12.—Relation of water levels in selected wells in Tooele Valley
to cumulative departure from the average annual precipitation
at Tooele.
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Figure 17.—Relation of water levels in selected wells in Utah Valley
to cumulative departure from the average annual precipitation at
Aipine and Payson.
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Figure 19.—Relation of water levels in
cumulative departure from the average
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selected wells in Juab Valley to
annual precipitation at Nephi.
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Figure 38.— Concentration

wells in the Beryl-Enterprise area, Escalante Valley.
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Figure 39.—Relation of water levels ir wells in selected areas of Utah to

cumulative departure from the average annua

or near those areas.

66

| precipitation at sites in



CUMULATIVE DEPARTURE WATER LEVELS BELOW CUMULATIVE DEPARTURE WATER LEVELS BELOW

WATER LEVELS ABOVE

CUMULATIVE DEPARTURE

LAND SURFACE

LAND SURFACE

LAND SURFACE

Millimeters

Mii1

Millimeters

imete

461

T

Meters

w
[

T T T T

60
+100F

-100F

F
-200t
-300F

—400p

-500&

[} <]
T

Meters

—

|

~N

o

o
T TT T T T T T T

+200
+100

T

-100
-200

T TT

-300

T

—400

-500

w (=] o o w (==} [Ts] o [ted o
« ~t ~t wy uw “w w r~ ~ @
@ oW L= @ D [=2] (=] (=] (=] (2]
15 0 —r———r—r g L S — 1506
+ W”"i;‘un
1604 No recu|{\ diso
1 (B-14-9)Tbbb-1 Curlew Valley i
1709 10.6 miles (17.1 km) west of Snowville 4170
2t 1
“1g0+ 480
1901 4190
200 — = 200
+ 44 +4
0:_ 195573 average annual precipitation 40
1 12.20 inches (310 mm) SNOWVILLE 4
9o 41 4-4
= 4+ 4
2 -8 4-8
—-124 4-12
+ 4
164 4-18
_2[] 4 " o PR . i n _.20
10 +- + T T ™ r r + 10
15+ dis
120
(B-8-2)14dac-! Lower Bear River valley 125
5 miles (8.0 km) east-southeast of Corinne :
. —— d30
2T v v — v - ——rr 2
ie 4
+81 {+8
+4+ 1+4
2 0‘: 1855-73 average annual prec.pitation ] 0
= 1 CORINNE 15.75 inches (400 mm) 4
= -4t <4—4
-8t 1-8
-124 4-12
154 4-18
,200 - N —-20
15 + * T + 195
=+ (A-13-6)30 bbb-1 Bear Lake valley E
10: t% miles (2.4 «w) north of Laketawn :10
e . 4
- I )
b -
54 45
+ 4
0 0
+8 ~ + + * v v —r T i . — T +— +8
+4£ 4 +4
0‘ 1936-73 average annual precipitation : 0
11.64 inches (286 mm) E
@
@ -4 d-a
S LAKETOWN ]
= -8 1-8
-1z q1-12
16 4-16
_ i 2 -20
20 w o =) o o o iz} (=} e} o
el <t ~ w o © w ~ ~ @
wm (=3} @ =2 o @ @ @ =] o

Figure 39.— Continued.
67



LAND SURFACE
Meters
fe-]

WATER LEVELS BELOW

+150

+100

Ilimeters
=)

CUMULATIVE DEPARTUR

-200

LAND SURFACE

20

WATER LEVELS BELOW

24

+200

Mitlimeters

CUMULATIVE DEPARTURE

N

Meters

w

WATER LEVELS BELOW
LAND SURFACE

+300

+
N
o
o

+100

Millimeters

-100

-200

CUMULATIVE DEPARTURE

-300

100F

TTTTTTT T T T T Tt

T T T T T T T T T T

w o wy o un (=] u o w o
™ ~ - W n 7= w ~ ~ ©
[ m (o2} f=2] (2] @ om o (=2 o)
10 -~ r—v—r + +—r - + — - + — - v 10
T (A-9-7)8cdc-  Upper Bear River valley ]
“20:: % mile (0.8 km) north of Woodruff :20
P ]
@ T -
w ES -
3oy {30

4 ]

I v ]
40T 140
+6 - - +6

4 J
+44 4+4
+2+ {+2
@ 0:]948-73 average annual precipitatjon i 0

=71 06 inches (230 mm) WOODRUFF E
272.. 4-2
-4t -4

4 J
-B-- ._5
_8 N . . —8
10 ™ ™ >— 10
204 (A-B-1)licab-t Ogden Valley 420
30; 1% miles (2.8 km) south-southeast of Eden {30

oy lao

o "] J

:500 450
60+ 160
701 470

4 ]
80 80
t8 r + T r — - v - v +8
ol 1953-73 average annual precipitation 1,

+ 28.70 inches (728 mm) PINE YIEW DAM i

w + 4
o - -
s 8t 1-¢®
[= -+ -
-6t 1-1s
o4 . . N . N . N — N N w194

1] v v 2 v + T r o T v 0

+

- <4

+ E

4 4
5T :5

P J
> 1 J
w T J
10T :ID
<4

+ (D-3-5)29cac-1 Heber Valley -

I 0.8 mile (1.3 xm) north of Heber ]
15 - +- 15
1124 J+‘2
+8+4 4+8

1 J+4

$+4q- -
s <+
2 o+ : 0
- T 1936-73 average annual precipitation 1.4
4T 15.88 inches (403 mm) ]
-84 d-8
712" 2 " PN S S Y N i . -12
w o [te} o w o n S n «
s 3 3 2 Z E E 5 5 E

Figure 39.- Continued.

68



CUMULATIVE DEPARTURE
BELOW LAND SURFACE

WATER LEVELS ABOVE OR

CUMULATIVE DEPARTURE

LOW

)

7y
e
W
Bz

E

“o

o -t
w o

WAT

CUMULATIVE DEPARTURE

Millimeters

s

Millimete

Mitlimeters

oo u o uw o n (=] w o
o =t <t w 'y} w w ™~ ~ [ee]
o ;O o {=2] [=2] o (=2 [=2] (=] (=]
70 —r—r —r - v v — T v g —— T — —r—r— 70
221 r S
r L)

r + record 4
24} T h
- 80t (C-7-8)10cbd-1 Dugway area 480
= o 1 % mile (0.4 km) east of Dugway ]

~26F o 1 .

. w

g L + i
a0t 490

281 <+ 4

[ 1 1
30 T h

100 100
t50p <2 e —r— +2

o} 0+ 1946-73 average annual precipitation 0

+ 6.65 inches (189 mm) -
L 24 4-2
-100F v -41 4-4
g 4 DUGWAY L
- S -64 4-5
e 4 J
~700F — -84 1-8
- -
Fo-104 4-10
-300F -124 4-12

L4 . d-14

+a4r :1 T g \ v
M2+ (g.5-2)28cac-1 Cedar Valley 1z

r -4 % mite (0.8 km) north ot Fairfield d+8
121 + f\ J
o | vt W‘\A\r,._’___ > dia
- P S No recork\’_ ]
S0 Q0+ 40
= -+ -

r -4t 4-4
1N 8—- E .
I ]

—12- e -12
+3oop 1! v v +12

L 3 FAIRFIELD CAA AIRPORT

— -
+200p  FBY q+8
oo ,,,M:: 1943-73 average annual precipitation :+4
2 10.67 inches (271 mm) 1l

of S O0T FAIRFIELD

L = 4 J

-toop -4t 1-4
-200F -84 4—8
-300 -12 " . -2

[ T (C-11-17)1bdc-1 Snake Valley ]

+ % mile (1.2 km) southeast of Callao L

oF 04 10
» 1 p
> - + 4
o 1k : T :
= + S

54 No 45
4 recorgd -

2k T J

sk o 10
+150F v - — v

L 4 +4
0: (1-: 19308-73 average annual precipitation do

5 1 4.95 inches (128 mm) |

Foo-4t -4

-150F S T b
L =-84 CALLAO 1-8
-300F -12+4 q4-12

1 + J
-1 64 1-16

sl

o © n o w2 o w o n o

o < -t w w w w ~ ~ @

o o o o} o o (o] ay (=2} [=2]

Figure 39.— Continued.

69



CUMULATIYE ODEPARTURE

LOW

CUMULATIVE DEPARTURE

CUMULATIVE DEPARTURE

lie] (=3 w o [te] o w2 o uw (=3
el - ~t w wy w w ~ ~ @
[=2] (=] =21 fe2] (=] m @ [=2] [=2] o
] ]
: 5+ s
v - T :
e + o T ]
- 15+ Jis
T sk e'5T bk
= o T E |
[ 257 125
L 4 (C-29-7)21haa-2 Beaver Valley ]
10+ I at Beaver .
95 RN N IR s s . " N . 35
+500F +20+ " T T 1420
+400F - E
" 8 L ]
-+300F + E
® Eo L 4+10
wt200F - [ BEAVER ]
)
Z+100f< 3 4
- U: N 1936-73 average annual precipitation ] 0
L L 11.80 inches (300 mm) 4
-100F - p
—-200}F - 4
L — 10
10 4 v - — 71T T —r—r T + — —r—rr 10
4 I ]
6 20+ 420
» 4 4
@ s T 4
- a_ @ -+ -
2 (% 1 -
r30+ 430
toF :t (C-42-16)22cha-1 Central Virgin River area :
L 4 3 miles (4.8 km) west-northwest of center of St. George 4
125 4y 1o
+5 —r— — e — - —r +5
+100¢ + 1
@ + 1847-73 average annual precipitation 7.25 inches (184 mm) 4
- O0r, 07 1°
» Le -
£ s 1 ]
——100FS + ]
- 54 4 -5
= L 1 B
-200} 1 ST. GEORGE POWERHOUSE ]
+
- 10 -10
+——r—r - +~— 40
{45
350
B
]
158
(0-36-22)27ddh-2 Blanding area ]
at Blanding 4
60
+100pF +494 ] +4
0: U:: 942-73 average annual precipitation : I}
i 1 1.83 inches (300 mm) §
o=100F  —44 4 -4
] - 1
E-200rG -8+ 4-8
L = - -
-300F —124 BLAND (NG -2
-100F -164 1-186
-s00t -3¢ -20
w o w (=] w o wn o w o
o™ - -t uy [io} w w ~ ~ o
=S o o = = o = o ™ o

Figure 39.—Continued.
70



w (=] wn f2=4 w2 (=3 w (=1 w o
o ~ - (‘2] w w w ~ ~ @
[=>] o> @ o o (=] =2 (=] (=] (=2}
46 150 - * — + 150
= asf T 1
2 r T (D-33-24)30dan-1 Monticello araa 1
w - 4 K X A
@ sof 1704 I mile (1.6 km) northeast of Monticello li7o
(2 @ - 4 ]
S - [
w D @ [ © 1 |
o o56Fe 4 1
=" |
~Z 1904 {190
o = - 1 ]
o 60} 1 )
-
= % ] ]
64 210 210
+3 + + + v v +3
w +50r - j
o -, -
= -
= o U:: 1955-73 average annual precipitation ] 0
bt @ L 1 14.24 inches (362 mm) MONTICELLO E
a b w + ]
2 z-o00b e 4 4
2 Lo 4-5
w E | © J
> - = T
— - - -+ r
- —~-200}F + 4
= 1 3-10
5 - L o
> 10:_
a -300% 4
13 -13
5 T v - + ~5
: r 1
o 4 (D-28-4)36cdb-1 Upper Fremont Yalley 4
ot -4
@s T 2 miles (3.2 km) north of Torrey
< 10+ qeo
o uw w - -
e - - 4
—“a 3 -+ / -4
= 154 415
o - 1 4
w -
o 1 i
- -+ -
=
EL 20 [ 20
r300p 127 - 1412
= - ]
2 +200f +8 1+8
= o | ]
= r
o
w o Ziroof g4 LOA I
@ s ]
w £ Mo ]
= = ot Z o0 S 1°
— - | 1936-73 average annual precipitation b
= * 7.55 inches (192 mm) ]
= -100F -4 14
= L 1 3
2 -
o
200- ,8 . o e . A _8
15 ¥ — 15
w + -
= ar 4 ]
m u
- > -+ <
<
vu “ | p
=3 o | = WS o i1o
> ~3F ©!0T ‘303
w @ w
-2 = U(C-1-2)15pbc-1 Duchesne River Area ]
=3 T 4.7 miles (7.6 km) southwest of Neola ]
= oL T
E -+ -
5 5
+300p +121—' - g v v +12
p= b
2 +200F +8 1+8
= o | ]
S Zeigof 2+ RODSEVELT i+
@ = 4
- E s ]
s = -
z - oF -0 1940-73 average annual precipitation . 0
= = - 7.53 inches (191 mm) q
- b 3 -
= ~100fr -4 i-+
= -
2 I -
(&)
—200k g1 ¢
w f=} w (=} wn [ ['e] o w o
™ - ~ ] s} w © ~ ~ ©
[=)] [o2] m o (=] o f=2} o @ i’

Figqure 39.— Continued.
71



WATER LEVELS BELOW
LAND SURFACE

CUMULATIVE DEPARTURE

@ o I (=] w2 o n
< ['e] w w ~ ~
(=20 =2 (>} o o o o
or 0 —r—r —r——r—r—r —r—r S ——r——r—r— —r——r ——— ——r—r —
H T
T O ¥
N -5+ t,c‘,?’
© o | =3
w2t & |
=
3 T (BD-4-21)14cdd~1 Yernal area
- 10t at Vernal
12
+9 - v + -+ + v
+200p 1 k
[ 51 ]
»t1 00} T 9
s b+ .1 ]
- o + VERNAL AIRPORT p
2 0 <=+ -
= L 2 j: 1948-73 average annual precipitation ]
—-too} I 7.59 inches (193 mm) ]
= | -5 L
-200} I ]
- ___10 S 4 S re . e e ]
o o w (=] uny =] w (=)
< n w ©w ~ r~ «©
a o (=73 m [=:] [=2] (=] [=2]

Figure 39.- Continued.

72



